This paper precisely classifies all simple groups with subgroups of index n and all primitive permutation groups of degree n, where n = 2.3', 5.3' or 10.3' for Y 2 1. As an application, it proves positively Gardiner and Praeger's conjecture in [6] regarding transitive groups with bounded movement.
Introduction
Let Sz be a finite set of n elements and G a transitive permutation group on 52. Let H = G, for some CI E 0. Then 1511 = IG : HI = n. Determining primitive permutation groups with given degrees n is a long-standing problem in permutation group theory.
For certain values of n, the primitive permutation groups G of degrees n have been classified; for example, Sims [26] for n 5 20, Tan and Wang [28] for 21 i n I 30, Dixon and Mortimer [5] for n 2 1000; Guralnick [8] for G simple and n a power of The main results of this paper are the following theorems: (iii) sot(G) = T is simple and one of the items in Table 2 holds:
Remark. By Theorem 1.2, we know that if G is a primitive permutation group of The notation and terminology used in this paper are standed (see [3, 14, 271 ). In particular, for an integer n, nlr and nip/ denote the p-part and the p/-part of n, respectively.
Preliminaries
This section quotes some preliminary results used in the following sections, 
The simple groups with a subgroup of index 3'1
In this section, we prove Theorem 1.1. Let G be a simple group and H < G. Proof. Let G = A,, the alternating group of degree n, and H a maximal subgroup of G of index 3'1. Let Q be a set of n-elements and let G act naturally on 0. 
The exceptional simple groups of Lie type
Let G be an exceptional simple group of Lie type over GF(q) where q = pe.
Suppose that H is a maximal subgroup of G. Then by [22] , either IHI < qk(@ where k(G) are listed in [22, Table 11 , or H is a parabolic subgroup of G, or H is explicitly listed in [22, Table 11 . We shall treat these cases separately. Note that since 3 JSz(q)(, we assume G#Sz(q).
Lemma 3.3. If H is a maximal subgroup of G with jH( -K q 'cG), then (G : HI @JO.

Proof. Let no = (G(/qk(G).
Since lH(-~q~(~), we have (G : HI > no. By [22, Table 11 , it is easy to obtain G, qk(') and no. A straightforward checking shows that all possibilities are G = G*(2) and Gz (3) . By the Atlas 
The classical simple groups of Lie type
Let G be a classical simple group of Lie type on V(n,q), where q = pe. Aschbacher [l] divided the maximal subgroups of G into nine collections: %'-%!s and 9? We shall treat these collections separately. First recall a result of Liebeck [17] . We shall analyze the three cases in inverse order separately. Table 1 , it is easy to obtain Table 2 . 0 Now we are going to prove Gardiner and Praeger's conjecture by checking the groups in Table 2 . First we prove a simple lemma. Let G be a transitive permutation group of degree n on a set s2 and let H = G, where CI E Sz. Suppose n = 3'1 for some Proof of Theorem 1.3. We only need to prove that no group in Table 2 Final remark. While this paper was in preparation, the author was told that A. Mann and C.E. Praeger proved Gardiner and Praeger's conjecture. Our work is independent of, and the methods used here are different to, theirs.
